Resistance of the dopamine D4 receptor to agonist-induced internalization and degradation.
Dopamine receptors are G-protein-coupled receptors involved in the control of motivation, learning, and fine-tuning of motor movement, as well as modulation of neuroendocrine signalling. Stimulation of G-protein-coupled receptors normally results in attenuation of signalling through desensitization, followed by internalization and down-regulation of the receptor. These processes allow the cell to regain homeostasis after exposure to extracellular stimuli and offer protection against excessive signalling. Here, we have investigated the agonist-mediated attenuation properties of the dopamine D4 receptor. We found that several hallmarks of signal attenuation such as receptor phosphorylation, internalization and degradation showed a blunted response to agonist treatment. Moreover, we did not observe recruitment of beta-arrestins upon D4 receptor stimulation. We also provide evidence for the constitutive phosphorylation of two serine residues in the third intracellular loop of the D4 receptor. These data demonstrate that, when expressed in CHO, HeLa and HEK293 cells, the human D4 receptor shows resistance to agonist-mediated internalization and down-regulation. Data from neuronal cell lines, which have been reported to show low endogenous D4 receptor expression, such as the hippocampal cell line HT22 and primary rat hippocampal cells, further support these observations.